A FALSE PREMISE iS irrelevant, if the cure arrived at works. Lind used the scientific method to find a cure for scurvy and nothing can detract from that.1
Next to the oranges, I thought the cyder had the best effects ... those that had taken it, were in a fairer way of recovery than the others at the end of the fortnight, which was the length of time of all these different courses were continued, except the oranges. The putrefaction of their gums, but especially their lassitude and weakness, were somewhat abated, and their appetite incrased by it.1'
II. ORANGE JUICE Hughes shows that in producing inspissated juice (rob) from oranges, about fifty per cent of the Vitamin C is lost.17 He concludes that this loss and the subsequent loss in storage negate Lind's claim for inspissation as a method of preserving their virtues for years.18 However, Hughes' analysis does less than justice to the solutions contrived by Lind and his successors to the practical problems. Lind himself used fresh oranges and lemons in his experiments and quotes other ships' surgeons using fresh fruit to cure or possibly prevent scurvy. The use of fresh fruit was practicable so long as the ships were in regions where oranges and lemons grew, could be obtained and stored. It was an impractical solution for long voyages, blockades or in regions such as the Baltic. Citrus fruits would be required in large quantities and would be liable to go mouldy particularly if stored in damp, dark places. Storage would have been particularly difficult in warships as the fruit would have been bruised and damaged even if packed in barrels. Lind's proposals were more practical than is apparent from Hughes' analysis of the Vitamin C content of rob.
Fresh orange juice would take less space in barrels than the fruit itself. Twenty-five small-medium oranges occupied a volume of more than 5000 cc when placed in a box.20 Juice from twenty-five oranges would occupy about 800 ml" but would ferment in a few days and be useless. The inspissate, however, would keep. Moreover, although half the Vitamin C would be lost, the volume of inspissate would be only one-tenth that of the juice. By reducing the oranges to inspissate, a far greater amount of Vitamin C could be carried in the same volume. In spite of the loss through storage" of seventy-five per cent, the remaining Vitamin C after twenty-eight days would still have been greater than that provided by the equivalent volume of oranges. Table 1 shows that the Vitamin C content of the inspissate would have been about seven times that of the fresh oranges or allowing for possible differences in the size of the oranges used by Hughes, five times. Moreover, twenty-eight days at sea would not have improved the fresh oranges. Thus Lind's rob was a practical solution to the problem of scurvy at sea.
Tlhe loss of Vitamin C in rob might not have been as great as Hughes suggested. III. SCURVY AT SEA Lind saw that scurvy at sea was a more complex disease than the similar condition seen more rarely on land. Scurvy became apparent shortly after putting to sea and was far more severe. Lind "emphasised that the cause of scurvy at sea was inseparably connected with the life of the sailor, in which cold, damp, infection, alcohol and discontent were all part of the picture." 23 Lind's experiments had one basic weakness for proof of the aetiology of scurvy; but this fault was irrelevant to Lind's purpose --the cure of scurvy. The weak link in the proof lay in the effects of the remedies as interpreted by more recent writers. Lind describes the scorbutic sailors at the beginning of the experiments as having "putrid gums, the spots and lassitude with weakness of their knees".12 It is clear from his description of the sailors who were given cider, "their appetite increased by it",'6 that scorbutic sailors suffered loss of appetite; the food itself was monotonous and unappetizing. Hughes Short Articles If the cider did not provide enough Vitamin C, the other food might have complemented it. If the cider acted as an appetizer for these men, they, and not those receiving elixir vitriol, vinegar, seawater or electuary, would have taken more of the other food and hence some further Vitamin C. In fact a basic diet, though dreary, monotonous and unappetizing, could contain enough Vitamin C to avert scurvy but if the sailors due to cold, damp, exposure and exhaustion lost all appetite, scurvy would result. In these circumstances, anything which stimulated the appetite would appear to be antiscorbutic. Cider, wine, orange and lemon juice and possibly other concoctions-especially alcoholic ones-may have acted partly or wholly as stimulants to eating.
It is also doubtful whether the effects attributed to scurvy were due entirely to lack of Vitamin C: it is probable that some of the ill effects at sea were due to multiple vitamin deficiencies and that some antiscorbutic remedies relieved symptoms due to these other deficiencies. Some of the remedies will have contained vitamins e.g. B complex, and others will have stimulated appetites.
CONCLUSIONS
Lind did not think scurvy a nutritional disorder caused by a specific deficiency.10 But he may well have been near another truth: the clinical condition with which he was familiar may have been a multiple vitamin deficiency syndrome of which lack of Vitamin C was one factor. It would be difficult today to reproduce the living conditions and stresses of the British sailor of the eighteenth century and so determine the correctness of Lind's observations. Hughes is right that the pickling of onions destroys their Vitamin C content10 but Lind's theory that the antiscorbutics corrected the quality of hard and dry food10 might be correct-pickled onions may have stimulated the appetite.
A much greater weakness in Lind's experiment lay in his choice of subjects for the various remedies. Although he claims that "their cases were as similar as I could have them",12 he later says that "two of the worst patients, with the tendons in the ham rigid (a symptom none of the rest had), were put under a course of sea-water". It would have been much sounder if his remedies had been allocated at random or, at the very least, that his possible cures should have been tried on one of his two worst patients.
Lind did not conduct a perfect experiment but he was far ahead of his time. He was that rare individual, a person like Pasteur, with acute observation and discrimination: he was also practical and able to translate his observations into convincing means and ends.
